A housewife, 40 years of age, was admitted with dysesthesia of the extremities, muscle weakness, and attacks of adynamia and thirst. She had been taking a laxative for more than 20 years. On physical examination, blood pressure was 94/56 mmHg. Laboratory tests revealed thrombocytosis, low serum K and marked increases in both plasma renin activity and serum aldosterone.
Bartter's syndrome is characterized by an increase in plasma refill activity, an increase in serum aldosterone, hypokalemia, metabolic alkalosis, normo-to hypotension and decreased responsiveness of blood pressure to exogenous angiotensin 11 (Bartter et al., 1962) . Chronic vomiting (Veldhuis et al., 1979) , chronic diarrhea, long term administration of laxative (Fleischer et al., 1969) or diuretics (Tajiri et al., 1981 Jamison et al., 1982 and anorexia nervosa (Wolff et al., 1968) also induce a state similar to Bartter's syndrome, and such a syndrome is called pseudo-Bartter's syndrome (Meurer et al., 1968) . Recently, cystic cystinosis (Whyte et al., 1985) , jejunoileal bypass for obesity (Julkunen et al., 1982) and chemotherapy (Lieber et al., 1984) Case Report History A 40-year-old housewife had been taking a laxative (Dokusogan) for constipation 3 times a week, since she suffered from peritonitis at 14 years of age. Stools were passed every 3 to 10 days accompanied by several episodes of diarrhea for one day. In May, 1982, nausea, vomiting, cold sweating and spasms of the hands as well as dull back pain appeared, then disappeared within half a day. Since September, 1982, attacks of adynamia appeared every 2-3 months, and her local doctor pointed out a renal stone. In March, 1985, hypokalemia, hyperreninemia and hyperaldosteronemia were pointed out at a hospital and she was admitted to this department for further examinations in July, 1985. In endocrinological tests, as shown in Table 1 , serum GH and serum PRL were slightly increased.
Serum T4 and TBG were increased and resin uptake and %TRP were decreased.
Serum cortisol was increased, while urinary 17-OHCS was normal. The dexamethasone suppression test revealed normal suppression of the serum cortisol level. Both plasma renin activity and the serum aldosterone level showed marked increases. The angiotensin 11 level was high. Serum gastrin was markedly increased and was not enhanced by exogenous secretin.
75 g OGTT exhibited impaired glucose tolerance, while HbAIc was normal and glucose in 24 h urine was 0.24 g/day. The plasma PGE level was high, while urinary PGE and kallikrein levels were within nomal limits. As shown in Fig. 2 , the angiotensin 11 loading test did not cause an increase in blood pressure. As shown in Fig. 3 , the noradrenalin loading test also did not increase blood pressure. The water loading chloride clearance test, which indicates chloride reabsorption by renal tubules, showed a slight decrease. In the ammonium chloride loading test, as shown in Fig. 4 , the 8-h method (left panel) revealed a decrease in blood HCO3-from 24.8 mEq/1 to 18.8 mEq/l and disturbance of urinary acidification, while the 3-day method (right panel) revealed that urinary pH was decreased to the normal level (5.2) on the first day and second day but remained above 5.5 on the third day. 
Discussion
Pseudo-Bartter's syndrome is described as a syndrome which is caused by chronic vomiting (Veldhuis et al., 1979) , chronic diarrhea, long term administration of laxative (Fleischer et al., 1969) (Tajiri et ai., 1981; Jamison et al., 1982) . anorexia nervosa (Wolff et al., 1968) , cystic cystinosis (Whyte et al., 1985) , jejunoileal bypass"for obesity (Julkunen et al., 1982) and chemotherapy (Lieber et al., 1984) , and displays the same findings as those of Bartter's syndrome, namely an increase in plasma renin activity, an increase in serum aldosterone, hypokalemia, metabolic alkalosis, normo-or hypotension and decreased response of blood pressure to angiotensin 11 infusion (Bartter et al., 1962) . 1 ne present case was diagnosed as pseudoBartter's syndrome induced by the long term administration of laxative and repeated diarrhea With regard to the pathogenesis of Bartter's syndrome, congenital hyporesponsiveness of peripheral arterioles to angiotensin 11 (Bartter et al., 1962) , overproduction of prostaglandins in the kidney (Fichman et al., -1976; Gill et al., 1976) and disturbance of chloride reabsorption in Henle's loop (Gill and Bartter. 1978 ) have been reported.
However, details of the pathogenesis remain unclear. In regard to the pathogenesis of pseudo-Bartter's syndrome, especially that caused by chronic laxative abuse (Oster et al., 1980) , cyclic vomiting or diuretic abuse, these factors induce sodium chloride and potassium depletion, leading to hypovolemia and hypokalemia, respectively.
Hypovolemia causes hyperreninemia, an increase in angiotensin 11 production and finally an increase in aldosterone production. Hypokalemia caused by these factors and hyperaldosteronemia induce an increase in vascular prostacyclin production (Galveg et al., 1977) , leading to pressure insensitivity to angiotensin 11 and noradrenalin.
The suppressive effects on blood pressure of hypovolemia and pressure insensitivity to angiotensin 11 and noradrenalin and the enhancing effects on blood pressure of increased blood angiotensin 11 and aldosterone levels were counterbalanced, leading to the maintenance of normal blood pressure. Hypovolemia causes constipation, which in turn obligates the use of laxatives and invites a vicious circle.
It has been reported that renal tubular dysfunction leading to impaircd renal acidification is present in Bartter's syndrome (Stein, 1985) . Bartter's syndrome happens to present features resembling renal tubular acidosis and vice versa (Rodriguez-Soriano et al., 1978 ; Takeda et al., 1973) . Impaired renal acidification has also been reported in pseuo-Bartter's syndrome induced by furosemide abuse (Tajiri et al., 1981) . It is known that urine pH does not necessarily decrease in the ammonium chloride loading test in a potassium deficient state because hypokalemia enhances the production of ammonia, and that such an impaired renal acidification is normalized by potassium supplementation.
In the present case, the acidification of urine in the ammonium chloride loading test was slightly disturbed and chloride reabsorption by renal tubules was slightly decreased, although the urinary excretion rate of sodium bicarbonate and the serum Mg level were normal. The plasma PGE level was high, while urinary PGE and kallikrein levels were normal. The kind of tubular dysfunction observed in this case is thought to be due to functional changes in renal tubules or tubular nephropathy caused by long-standing hypokalemia (Reiman and Schwartz, 1956 ).
Hypergastrinemia has been reported tc be caused in Zollinger-Ellison's syndrome (Zollinger and Ellison, 1955) , pernicious anemia, duodenal ulcer (Tam, 1988) . carcinoid syndrome and chronic renal failure (Muto et al., 1988) . In this case. Zollinger-Ellison's syndrome was ruled out, because gastrin secretion was not enhanced by exogenous secretin, and upper gastrointestinal endoscopy and abdominal CT scan as well as the examination of gastric juice revealed no abnormalities. Renal function tests including Fishberg's tests, PSP excretion, urinary BMG and renogram revealed renal dysfunction in this case, although serum creatinine and BUN levels showed slighi increases. However, the hypergastrinemia observed in this case could not be explained by such a degree of renal dysfunction. As to the cause of hypergastrinemia in this case, further investigations are being performed. There has been no report associating Bartter's syndrome or pseudoBartter's syndrome with hypergastrinemia.
The hyperlipemia (Fredrickson type IIb) observed in this case might be caused by renal dysfunction or have occurred incidently, independently of pseudo-Bartter's syndrome.
Although hyperglycemia was observed in 75g OGTT, HbAi, was normal and analysis of 24 h urine revealed a small amount of sugar, suggesting that such a hyperglycemia is transient after meals and secondary to hypokalemia in pseudo-Bartter's syndrome.
In regard to the thrombocytosis observed Vol.37, No.6 PSEUDO-BARTTER'S SYNDROME WITH HYPERGASTRINEMIA in this case, we could not detect any definite cause inducing thrombocytosis, such as hematopoietic disorders, inflammatory diseases, neoplasma or essential thrombocythemia (Murphy, 1983) , although polycythemia vera and chronic myeloblastic leukemia cannot be completely ruled out. There has been no report in which pseudoBartter's syndrome is associated with thrombocytosis.
As to the causes of the increase in serum TBG, pregnancy, estrogen administration, acute intermittent porphyria, hypogammaglobulinemia, acute hepatitis and hepatoma as well as familial increase in serum TBG have been reported (Ross et al., 1983; Ramsden et al., 1983) . In this case, however, we could not detect any cause of the increase in serum TBG except for a familial trait, which is now under investigation. There has been no report in which pseudo-Bartter's syndrome is associated with an increase in serum TBG.
